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Background
The outbreak of novel coronavirus pneumonia (NCP) caused by 2 2019-nCoV spread rapidly, and elucidating the diagnostic accuracy of different 3 respiratory specimens is crucial for the control and treatment of this disease. the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
The copyright holder for this preprint (which was not peer-reviewed) is . https://doi.org/10. 1101 /2020 distribution and shedding between the mild and severe cases. We believe our results 51 would help the laboratory staff and physicians in the diagnosis and treatments of 52 patients with 2019-nCoV. Ltd., Shanghai, China). The specimens were considered positive if the Ct value was ≤ 73 37.0, and negative if the results were undetermined. Specimens with a Ct higher than 74 37 were repeated. The specimen was considered positive if the repeat results were the 75 All rights reserved. No reuse allowed without permission. the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
The copyright holder for this preprint (which was not peer-reviewed) is . https://doi.org/10. 1101 /2020 same as the initial result and between 37 and 40. If the repeat Ct was undetectable, the 76 specimen was considered negative. 78 Quantification of hypoxia and lung injury was carried out as previously reported 9,10 . 79 In brief, the partial pressure of oxygen (PaO2) in arterial blood taken from the patients 80 at various time-points after hospitalization was measured by the ABL90 blood gas Statistics analyses 86 The unpaired, two-tailed t-test was used to determine whether differences in the Ct 87 values were statistically significant. The Fisher exact test analysis was used to analyze 88 positive rate. A p-value lower than 0.05 was considered statistically significant. 89 Statistical analyses were performed using GraphPad Prism.
77
Quantification of hypoxia and lung injury
90
Role of the funding sources 91 The funders of the study had no role in study design, data collection, data analysis, 92 data interpretation or writing of the report. The corresponding author had full access 93 to all the data in the study and had final responsibility for the decision to submit for 94 publication. 
RESULTS
98
Patients and sample profile 99 Altogether, 866 respiratory specimens from 213 patients were collected, including 100 All rights reserved. No reuse allowed without permission. the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
The copyright holder for this preprint (which was not peer-reviewed) is . https://doi.org/10.1101/2020.02.11.20021493 doi: medRxiv preprint 101 were in severe or critical conditions, and the rest were mild cases (Table 1) there is no statistical difference. Moreover, the sex ratio is similar in both groups of 108 severe and mild cases. The median d.a.o of collection of the first specimen were 7 and 109 4 for the severe and mild cases, respectively ( Table 1 ). The median number of 110 specimens collected from each patient was 3 (range 1-23). the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
The copyright holder for this preprint (which was not peer-reviewed) is . https://doi.org/10. 1101 /2020 collected from severe cases ≥ 15 d.a.o showed similar positive rate. In mild cases, the 126 positive rates of sputum and nasal swabs were similar, much higher than the throat 127 swabs. In addition, the Ct values were significantly lower in sputum from severe 128 cases. (Table 3 and Fig 2) . Case 02 was a female aged 65 with 150 All rights reserved. No reuse allowed without permission. the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
The copyright holder for this preprint (which was not peer-reviewed) is . https://doi.org/10. 1101 /2020 hypertension, and case 07 was a male aged 34 without any underling diseases. Both 151 them had a travelling history to Wuhan. The CT scan of the two cases showed 152 multiple ground-glass opacities in bilateral lungs. The PiO2/FiO2 and Murray score 153 were 188 and 2 for case 02, 306 and 1.5 for case 07, which indicated a lung injury. 154 For the two cases, no viral RNAs were detected in the upper respiratory tract but 155 positive in the BALF. Cases 13 was a male 36 without any underling diseases. Due to 156 the exposure history 8 , CT scan and viral screen were done. The CT scan of the this 157 case also showed typical ground-glass opacity in the lung, suggesting a viral 158 pneumonia (Fig 2) . However, no viral RNAs were detected until the fourth upper 159 respiratory samples. found that only a small portion (28%) of NCP cases showed sputum production 7 . As 173 a result, nasal swabs may be the most widely applicable samples for virus detection. 174 On the contrary, throat swabs were not recommended for the viruses detection, 175 All rights reserved. No reuse allowed without permission. the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
The copyright holder for this preprint (which was not peer-reviewed) is . https://doi.org/10. 1101 /2020 were detected in the first three or all the upper respiratory samples from cases 02, 07 192 and 13, the CT scans showed typical viral pneumonia linked to NCP 7,11,12 , and finally 193 2019-nCoV were identified. Another notification is that, during the antiviral treatment, 194 even though we did not detect the viral RNA in the upper respiratory tract, while it 195 was still positive in the BALF samples of some patients (cases 01, 06 and 07). 196 Therefore, detection of the viral RNA in the BALF might be necessary for the 197 monitoring of viral shedding, especially the patients in severe conditions. 198 Studies have shown that 2019-nCoV could utilize Angiotensin-converting 199 enzyme 2 (ACE2) as the receptor to infect the host as SARS-CoV did 11, 13 . 200 All rights reserved. No reuse allowed without permission. the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
The copyright holder for this preprint (which was not peer-reviewed) is . https://doi. org/10.1101 org/10. /2020 Interestingly, BALF samples from the severe cases possessed 100% positive rate, 201 while in contrast, no viral RNAs were detected in the three BALF samples from mild 202 cases. Although the sample size was small, it also suggests that the viral distribution is 203 associated with diseases severity. More importantly, why the viruses in some 204 individuals retained in the upper respiratory tract merits further elucidation. 205 Our study also has some limitations. Firstly, all the included cases were 206 CDC-confirmed NCP patients, which may result in bias of sample selection. 207 Meanwhile, studies have shown that 2019-nCoV caused asymptomatic infection in 208 some individuals 2,7,8 , and information of such patients is missing in our study. 209 Secondly, most of samples were collected after antiviral treatment, which may 210 influence the viral shedding. Third, the number of BALF samples was limited, 211 especially for the mild cases. So, it is necessary to include more BALF samples to 212 draw a more precise conclusion on the differences of viral shedding between the 213 severe and mild cases. 214 In conclusion, sputum is most accurate for laboratory diagnosis of NCP, followed the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
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